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a  b  s  t  r  a  c  t
INTRODUCTION:  Outside  of  these  high-risk  regions,  acute  amebic  appendicitis  is  considerably  rarer  and
the  mortality  rate  is much  higher  than  with  non-amebic  appendicitis.
PRESENTATION  OF  CASE:  A  31-year-old  woman  presented  with  fever  and  right  lower  abdominal  pain  with
no history  of  traveling  abroad  or sexual  infection.  Computed  tomography  revealed  a dilated  appendix  and
thickened  cecal  and  ascending  colon  walls.  She  underwent  an  appendectomy  for  appendicitis.  Owing  to a
lack of symptom  resolution,  we  performed  a pathologic  examination  of  the  appendix  again  that  revealed
multiple  Entamoeba  histolytica  trophozoites;  the serum  amebic  antibody  was  positive.  She  was  treated
postoperatively  with  metronidazole  for amebiasis  and  discharged  on  postoperative  day  12.
DISCUSSION:  The  mortality  rate and  frequency  of  severe  postoperative  intraabdominal  complications
were  higher  in  the  Japanese  literature  (1995–2013)  (25%  and  33%,  respectively)  than  in  other  developed
countries  (3.3%  and  19.4%,  respectively).  Japan  is  a  low-risk  area  for amebiasis;  many  physicians  fail  to
consider  amebiasis  in  the differential  diagnosis  of acute  abdomen.  It is  important  to  conduct  further
examinations,  including  those  for amebiasis,  when  appendectomy  does  not  resolve  acute  appendicitis.
CONCLUSION:  We  report  a  case  of acute  amebic  appendicitis  in  a 31-year-old  woman  and  review  the  ages
at  presentation,  causative  factors,  treatments,  and  outcomes  of  11 cases  reported  in  Japan  between  1995
and 2013.
© 2014  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
 the Caccess  article  under
. Introduction
Acute appendicitis, which occurs when the appendix lumen is
bstructed,1 is the most common cause of acute abdominal pain
nd often requires surgical intervention. Appendiceal obstruction
an be caused by fecaliths, calculi, lymphoid hyperplasia, infectious
rocesses, or benign or malignant tumors.2
However, appendicitis of amebic origin is considered rela-
ively rare, with reported incidence of 0.5–2.3% in an amebiasis
ndemic area.3,4 Outside of these high-risk regions, acute amebic
ppendicitis is considerably rarer and often not at the forefront
f the treating physician’s mind, which may  result in a missed
iagnosis or misdiagnosis and unfavorable prognosis for patients.5
oreover, complicated appendicitis is present in 30.7% cases of
mebic appendicitis, and the mortality rate is much higher than
ith non-amebic appendicitis.5,6 In this paper, we report a case of
cute amebic appendicitis in a 31-year-old woman and review the
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ages at presentation, causative factors, treatments, and outcomes
of 11 cases reported in Japan between 1995 and 2013.
2. Case
A 31-year-old woman was  admitted to our hospital with acute
right lower abdominal pain that had lasted for 2 days prior to
admission. Her medical history revealed several bouts of right
lower abdominal pain that resolved with conservative treatment.
She had no history of traveling abroad or a sexually transmitted
infection such as human immunodeﬁciency virus (HIV) infection,
hepatitis B virus (HBV), or syphilis. On admission, her body tem-
perature was 37.5 ◦C. Abdominal examination revealed diffuse
tenderness in the right lower abdomen with positive guarding
and rebound tenderness at the McBurney point. Laboratory tests
revealed a C-reactive protein (CRP) level of 15.06 mg/dL and white
blood cell (WBC) count of 8620 L−1. Abdominal computed tomog-
raphy (CT) showed a dilated appendix with maximum diameter of
2 cm and thickened cecal and ascending colon walls (Fig. 1), which
was consistent with acute appendicitis. According to the patient’s
request, she was treated with antibiotics (intravenous cefmetazole)
for 2 days without improvement. Therefore, an appendectomy was
s Ltd. This is an open access article under the CC BY-NC-SA license
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pomography (CT) scan obtained on admission showing marked thickening of the
ppendix and the colonic wall, especially prominent in the terminal ileum and
scending colon.
erformed. Her appendix showed acute inﬂammation, especially
rom the cecum to the root of the appendix, without necrosis,
erforation, or formation of localized abscess. Histopathology
evealed phlegmonous appendicitis.
The clinical course after admission is described in Fig. 2. After
he appendectomy, her body temperature remained >38 ◦C, and
er CRP and WBC  were elevated more than before the operation.
bdominal CT on the third postoperative day showed thickened
ecal and ascending colon walls. We  considered pseudomembra-
ous enterocolitis and changed the treatment from intravenous
efmetazole to oral vancomycin. However, the test for Clostridium
ifﬁcile was negative, and her symptoms and laboratory data did
ot improve. Therefore, we also considered an amebic infection;
n the sixth postoperative day, we examined a fecal culture that
as immediately maintained at 37 ◦C, tested for serum amebic
ntibody, requested the pathologists to reexamine the pathology
egarding amebic infection from her appendix, and added oral
etronidazole to her treatment. Following the oral metronida-
ole treatment, her clinical condition signiﬁcantly improved. The
athologic examination of the appendix with periodic acid–Schiff
Fig. 2. The clinical course after admission in a patient treated for acute appendicitis. BFig. 3. Periodic acid–Schiff stain (400× magniﬁcation), showing clusters of tropho-
zoites of Entamoeba histolytica.
(PAS) stain revealed multiple trophozoites of Entamoeba histolytica
(Fig. 3), and her serum amebic antibody was  positive. On the 12th
day after the procedure, the patient was  discharged home; in addi-
tion, 12 days after the oral metronidazole treatment, we treated
the cyst form of the parasite with paromomycin. She had no further
recurrence for 6 months.
3. Discussion
Based on this experience with amebiasis presenting as acute
appendicitis that was treated with appendectomy and oral met-
ronidazole, we  would like to emphasize 2 points. First, even after
the appendectomy, there was  still considerable inﬂammation of
the intestinal wall that required metronidazole treatment. Second,
amebiasis was not detected with the usual histopathology of the
appendix and fecal culture. Histopathological examination using
PAS stain and a fecal culture that was  immediately maintained at
37 ◦C was  required for diagnosis.7,8
We conducted a search of Japan Center Reviews for similar cases
in the past 18 years and reviewed the preoperative clinical fea-
tures, treatment of choice, and outcomes of the 11 patients in the
resulting publications (Table 1).5,9–18 Including the present case,
9 were men  (75%), and 3 were women  (25%), with an average
T, body temperature; CMZ, cefmetazole; VCM, vancomycin; MTZ, metronidazole.
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Table 1
Review of amebiasis cases reported in Japan between 1995 and 2013, including the present case STI, sexually transmitted infection; F, female; M,  male; RLA, right lower
abdominal pain; HIV, human immunodeﬁciency virus; HCV, hepatitis C virus; HBV, hepatitis B virus.
Year Author Age Sex History of travel STI Chief complaint Diarrhea Operation Method of diagnosis Survival
2013 Present case 31 F No No RLA No Appendectomy Histological pathology Survived
2012  Sonoo [9] 52 F No Not reported Abdominal pain No Ileocecal resection Morbid anatomy Deceased
2011  Kojyou [10] 53 M Yes HIV, HCV, syphilis RLA No Appendectomy Morbid anatomy Deceased
2009  Hayami [11] 51 M No No RLA No Right hemicolectomy Biopsy Survived
2007  Isihara [13] 38 M No HIV RLA Yes Appendectomy Histological pathology Survived
2006  Okumura[12] 25 F Yes No Vomiting No Appendectomy Histological pathology Survived
2005  Suzuki [14] 60 M No No RLA No Appendectomy Morbid anatomy Deceased
2005  Miyasaka [15] 25 M Yes HIV RLA No Appendectomy Fecal culture Survived
2004  Ohe [17] 33 M No HBV RLA No Appendectomy Histological pathology Survived
2002  Yanagisawa [16] 51 M No No RLA No Appendectomy Biopsy Survived
2000  Gotohda [5] 45 M No No RLA Yes Appendectomy Histological pathology Survived
1996  Ou [18] 48 M No No Diarrhea Yes No Biopsy Survived














































multiple liver abscess by the amoebic dysentery and sepsis. J Jpn Soc Surg Infectse,  distribution, and reproduction in any medium, provided the original authors a
ge of 42.6 years (range, 25–60 years). Almost all (84%) experi-
nced severe pain in the right lower abdominal quadrant, with
oexisting bloody diarrhea in 2 of these cases (17%). A history of
raveling to a high- or moderate-risk country was cited in 3 cases
25%). The diagnoses of all patients were acute appendicitis, but
nly one case had a preoperative diagnosis of amebiasis and was
reated medically. One of the cases treated with an appendec-
omy required a total colon resection because of fulminant colitis.
fter the operation, 8 patients (73%) did not experience symptom
mprovement. Severe postoperative intraabdominal complications
higher than grade III on the Clavien scale) occurred in 4 cases
37%).
The overall mortality rate reported in the studies in Japan (25%)
Table 1) is considerably higher than that reported in a systematic
eview conducted of similar studies in other countries5 (3.3%). The
ame is true for severe postoperative intraabdominal complications
33 vs. 19.4%).
One potential explanation for these differences is that, com-
ared to the other countries, accurate diagnosis and treatment with
ral metronidazole was delayed in Japan, with 9 of the 12 cases
equiring further postoperative investigations and treatment. Oral
etronidazole is required for amebiasis even after appendectomy.
he amebiasis infection is spread through ingestion of the cyst form
f the parasite and is generally transmitted via the fecal-oral route,
lthough it can also be transmitted indirectly through contact with
irty hands or dirty objects, in addition to anal-oral contact. Excys-
ation occurs in the small intestine, where motile and potentially
nvasive trophozoites are formed that typically migrate to the large
ntestine and aggregate in the intestinal mucin layer to form new
ysts.19 Therefore, aggregated trophozoites in the cecum and small
ntestine after appendectomy are likely and require treatment with
ntibiotics.
In addition, Japan is a low-risk area for amebiasis, and many
hysicians fail to consider amebiasis in the differential diagnosis
f acute appendicitis.5 Furthermore, trophozoites are difﬁcult to
etect in the usual histopathological examination or fecal culture.19
n a retrospective study of amebic appendicitis and previous case
eports, all of the patients presented with symptoms that suggested
cute appendicitis, but few had symptoms of dysentery. In all of the
ases, the diagnosis occurred only after surgery. Moreover, in 3 of
he 12 cases, amebiasis was found only in morbid anatomy.
Therefore, when symptoms are not improved after the oper-
tion, it is important to investigate other potential causative
nderlying medical diseases such as amebiasis. When amebiasis
s suspected, pathologists and laboratory technicians should be
lerted to the possibility of amebiasis and correctly assess the col-
ected samples because histopathological examination with PAS
1rce are credited.
stain and a fecal culture that is maintained at 37 ◦C is required for
deﬁnitive diagnosis.
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